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ABSTRACT

Diploid and cetraploid chromosome numbers and pollen measurements are reported for

95 collections from live taxa of Tbe/espcrma (Astetaceae). These chromosome counts include

the first 17 diploid (2x) reports for 7'. niegapotamicum var. cnnhiguKm. A correlation between
ploidy level (2x, 4x) and pollen diameter (mm) is found in diploid and polyploid plants of

T
.

Jittgapotcimiaim and T. iiniplicifoliiim . In both taxa, multivalent configurations (IV, V, VI,

X) are found. A recurring oversized bivalent (II) was obsetved in up to 23 of the 103 col-

lections from four of the five taxa studied.

RF.SUMl-N

En este estudio se contaron numeros cromosomaticos diploides y tetraploides, y medidas

de polen de 95 colecciones, las cualcs en total agrupan cinco taxones de Thelespemia (Asteraceae).

Los recuentos de ctomosomas incluyen 1 7 de diploides (2x) de T. niegapotamnnni var. ainbigiium,

publicados ahora por primera vez. En plantas diploides y poliploides de T . ntegcipotaniuum y
7'. iiinpluijolmni se encontro una correlacion entre el nivel de ploidia (2x, Ax) y el diametro

del polen (mm). Ademas ambos taxones presentaron configutaciones multivalentes (IV, V,

VI, X). Posiblemente en 23 de las 103 colecciones se observo una recurrencia de bivalentes

(II) con tamano incrementado, en cuatro de los cinco taxones.

Melchert (1963) included approximately 169 documented chromosome
counts for 10 taxa oiThelesperma. Prior to the Melchert (1963) study, chro-

mosomenumbers were known for 10 of the 15 taxa recognized in his treat-

ment, and counts of « = 8, 9, 1 0, 11,12 and 22 were already established for

Thelesperma. The pre- 1963 counts led erroneously to the notion that every

taxon oiThelesperma was characterized by a single chromosome number. Melchert

discovered 2x dysploid series in four taxa oiThelesperma and dysploid dip-

loid and polyploid plants in three taxa. The documented counts reported

by Melchert (1963) vv^ere never published. About 27 chromosome counts

for Thelesperma published in 1 5 papers since 1966 (see Goldblatt &Johnston

'Correspondence should be addressed to L.Greer, Loma Lmda LJniversity, Dept. of Nat'l.

Sci. -Biology Section, Loma Linda, CA 92350, U.S.A., Igrcer03gfe'ns. llu.edu.
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1990, and earlier Indices to Plant Chromosome Numbers) also revealed

chromosome number variation in the genus, ("ertain meiotic irregularities

in 'Fhelespernui, mostly one to five rings-of-four in diploids and polyploids,

were reported by Melchert ( 1 963), Strorher (1 976), Keil and Pinkava (1976),

and others.

Wedocument numerous chromosome counts trom five taxa oi'fbelesperiiia.

Most of the counts resulted from a populational study of the diploid-tetra-

ploid T. megapotanicuni-T . amhigiiiim complex, which was the focal point of

thesis research (Greer 1997). Wecomment on meiotic irregularities and

the correlation between ploidy level and pollen diameter in Thekipervui.

MirniODS AND MAl'F.KIAl-S

Capitula for meiotic analysis were fixed in Modified Carnoy's Solution (4

chloroform: 3 ethanol: I glacial acetic acid; v:v:v). Standard sc]uash tech-

niques (Turner &Johnston 1961) and acetocarmine stain were employed in

chromosomal observations. The sources of pollen for pollen size compari-

sons were the same as those for meiotic analyses. Pollen sizes were mea-

sured by ocular micrometer calibrated with slide micrometer such that 1

ocular unit ecjualed 1 |LLm (Greer 1997). Often up to 10-30 pollen grains

were measured for a given collection.

Correlations between pollen diameter and ploidy level were established

by a two-step j^rocess. A consensus measurement was estimated for the most

frequent ranges of pollen diameters found in each voucher collection (in-

clusive and exclusive of the pollen exine, i.e., mmexinate and intinate).

These consenstis measurements (in mmexinate and intinate) were then plotted

against the inferred ploidy levels of the respective specimens (Fig. 1).

All the voucher specimens are preserved at the Sul Ross State University

Herbarium (SRSC) except for the B.L. Turner collections of 'I .fxUfoliu))! var.

filifoliiini, which are housed in the HerL-)aria of the University of Texas at

Austin (TEX and LL).

RESULTS

Included are 95 original chromosome number reports for four species (five

taxa) o'l Thelespernia. Specimen citations are accompanied by meiotic chro-

mosome numbers, configurations, irregularities, and pollen diameters in

Table 1 . Certain capitulum characters of T. ij/egnpotaiiiic//))/ var. megapotaviicuiii

and 7". iiiegapotciDikiini var. c/iiihig////fii are included, e.g., heads radiate or dis-

coid and disc corolla coloration, because the putative hybrids of these taxa

are thought to be chstinguishaL:)le by variation in these characters (Melchert

1963; Greer 1997). It is important to note that both 2x and Ax chromo-

some numbers and ]^ollen grains with variable diameter were often observed
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Fig. 1 . Plot of exinate (small diamonds) and intinate (small squares) pollen diameter con-

sensus measurements versus putative ploidy levels (for 60 voucher collections, Table 1): \x

pollen measurements (mean = 21 mm, s.d. = 1.23); 2x pollen measurements (mean = 28,

s.d. = 2.7); 3x pollen measurements (m = 42, s.d. = 3.6). Trend line follows a five percent

moving average for exinate diameters.

in the same populations and even in the same individual plants (Table 1).

The Turner collection o^T.filifolhmi YQ.t:.filifolimn in Kimbel County yielded

the rare euploid cytotype of ;? = II (Greer 1997). Most collections of T.

filifolium N2>x. fill folium have the dysploid cytotypes of// = 9 and n = 8 (Melchert

1963). This chromosome number (Greer 1997) confirms the continued existence

of this rare cytotype in Kimbel County which was first reported by iVIelchert

(1963).

DISCUSSION

The 17 diploid (2// = 22) chromosome counts obtained for T. megapotamicum

var. ambiguum (RESULTS) represent the first diploid (2x) chromosome numbers

reported for the taxon. Previous reports (Melchert 1963; Turner & Flyr 1966)

suggested that var. ambiguum was exclusively tetraploid throughout its range.

Melchert (1963) recognized T. megapotamicum and T. ambiguum as distinct

species. He listed 42 counts for the complex, 17 diploid and tetraploid counts

for T. megapotamicum, 19 tetraploid counts for T. ambiguum, and six tetraploid
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Tahi.i: I . Tlie meiocic chromosome numbers, configur;irions, irregularities, and pollen diameters with

the resixr-ctive t;ixon, sotirce specimen collection numbers, and IcKanons. C~ollections are arranged alphabetically

by taxa. Observed multivalent configurations and both exinate and intinate pollen diameters are ni-

cluded. The i^utative presence of the oversized bivalent is designated by (//). Chromosome counts or

pollen measurements from more than one plant are indicated as (popiilarional). Authorities (or the

taxonomy are noted below'.

Taxon &
capittilar characters

Locality & Ploidy Chromosome Pollen diameter (|.Im)

collection no. level number (exinate & intinate)

(.v=ll)

T. filijiiliiim VAv. Jilijiiliiiiii 'lex,: Harper County Ix 2// = '-Jil {II)

Red-brown disc, radiate 'I'/inuT s.ii. di.h) 2n = lOII (//?)

1. filildlij/m var jilildliiiiii Tex.: Kimbel County 2x // = 1 1

Red-[-)rown disc, radiate i iinu'r s.n.

(Anaphase 1: Only one

side coimtable)

1 . /'///_i;//>cs

Yellow discoul

7 '. mci^i.il>ii!tniiii7ifii

var. mij\i^iipi)ldnihinii

Yellow disc, radiate.

Tex.: Crockett County

5 mi N of Ozona

Gn'er I22it,b

(populational)

Tex.: Terrell County

^.5 mi E of Longfellow

Poinll. 2671c

-Ax

(red-brown 75'/^, orange (populational)

& yellow, ca. \ 27f each)

T. megiipolinim/iiii

var. Dieji^apotatnuinu

Yellow discoid

l. >/ti'^ilpiiLl»lU'l/ll/

var. magiipottimiciim

Yellow discoid, reddish

disc lobes (red-brown at

maturir\')

T. megapiitinnianu

var. migiipittjiiiKiim

1. inegapuliiimaun

var. megcipotiDiiiann

Yellow tliscoid

Tex.: Brewster

C^ounty ~ 1 1 .6 mi NE
of Alpine

Gycer 1 1 I

=2;,

HI

~4x, 6x?

Tex.: Brewster County 2x 2ii = I 111

-25 mi S of

Ft. Stockton

Tex.: Pecos C~ounty 2x

3 mi E ofTX 1776/1 1

Grctf 114 =4.v, 6.1

2,1 - 1 111 (//)

NMex.: Socorro 2a 2)i = 1111

C"otinty~3 i mi E

of San Antonio

Powell 2528

18-20-24 \Xm exinate

1 4- 16-18 lOm i n t i n;ite

26-28 |.lm exmate

22-23 l-lm intinate

2()-23(-25)|lm exinate

l6-18(-22-2i)|.fm

intinate

29-3()(-45)|.Un exinate

26-29(-4()) |Hm

intinate

I 8-20 |Jm exinate

(l()-)15-!8t.lm

intinate

30 |J.m exinate few to

40 |im exmate

'Taxonomy with atithoritie.s: Thelespeniia Lcssing; I'.fililoliiiiii (Mook.) A. Gray var. jilijoli//)ii\

T. /o/ig/pes A. Ciray; 7'. ii/egcipotaunaiiii (Sprcng.) O. Ktintze var. )iiei^iilwtaniicinii\ T. nieiiapiitiiiiiic/iin

(Spreng.) O. Ktintze var. ambigKinn (A. Gray) Shinners; T. shiiplidjdiuni A. Gray var. iuuplicijorniui.
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Taxon &
capitular characters

LocaHty &
collection no.

Ploidy Chromosome Pollen diameter (mm)
level number (exinate & intinate)

(.v=li)

T. me^apotii)nniim

var. vief^cipotaiiiicuni

Yellow discoid

7" megiipotaniniim

var. megiipoUimtciim

Yellow disccoid {- 50%
red and yellow discs)

l . megiipiitavinum

var. megcipotatiitciim

Yellow discoid

'r. megapotaviieiim

var. megapotamicinn

Yellow discoid

Tex.: Hudspeth Ax

County 12.5 mi E o(

Dell City

Powell 283 1

Tex.: Presidio County 4.v

32 mi S of Marfa

Powell 2^22

Tex.: Brewster County Ax

5 mi Wof Marathon

Sloan ami Powell 2542

Tex.: Brewster County Ax

Wside of Alpine

Greer 96

2« = 22II

2«= 1811 + 2IV

2«= 18II + 21

V

2?; = 1811 + 2IV(2//?)

2n = 2211

2n = 2111?

T. megapotatniLiim

var. viegapotiimicuni

Rich, golden yellow

discoid.

T. niegcipotaniuinn

var. megLipotuinicum

Yellow discoid

T. megapotamkum

var. niegcipotcinnaim

Yellow discoid

T. megapotamkum

var. megapotamicinn

Yellow discoid

Tex.: Brewster County Ax

Wside of Alpine

Greer 100

Tex.: Brewster County Ax

~1() mi NE of Alpine

Greer I 10

In = 2211

2n = 13II + AWf(II^)

Tex.: Pecos County

2 mi E of Imperial

Greer 1 I6a.b.c

(populational)

Tex.: Pecos County

12.9 mi E of Imperial

Greer 1 1 9

^A>

In = 2211

Anaphase I

dicentrics

25-3()(-3 1 ) (Jm exinate

18-23(-28)|im

intinate

Immac: 10 |am exinate

6 flm intinate

2n = 20-2111 en

2n = 20-2111 25-35M9 crushed)

CO [Isn exinate

20-22 )im exinate

15-18-20 |Jm intinate

Dimorphic pollen in 1:1

ratio.

26-29(-31)|im

intinate

T. megapotain/c//m Tex.: Terrell County Ax 2n = 22II 23-24 )Jm exinate

var. megdpiitamiiiim E side of Lozier l=4x:^l

Yellow disc, radiate Canyon

Greer 169

=6x? 1-3 IV 19-2 1mmintinate

40-50 |Jm exinate

25-33 fJm intinate

T. megapotamkum Tex.: Terrell County 2x 2n = nil 19-22 |im exinate 1=2x1

var. megapotamkum Wside of Lozier

Yellow disc, radiate Canyon

Greer 111

Ax 2«= 2211 25-29 Mmexinate

{"4x>}
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Tabic I continLR-tl

Sum IS(.^)

laxon &
capitular characters

Locality &
collection no.

Ploicl\ (.hroniosonic Follcn diameter (mm)
level number (exinate & intinate)

(.v=l I)

1. >/n';^u/>'i/i//i//cu»/

1'. iiici^iil)iilji)/ic/im

i. nivy^apiitiinih'iiiii

var. »ii:gul>i)tcniii(ii}n

YoLin^t; appearini; planrs

{ I

^' ^ca^ percnnialsr')

var. niei^iil'iitcimiiJ/iu

1. iiicx^iipittjiiiniini

var. niegiipiitiimniiDi

I . iHfi^upiil.niinmii

var. Dh'i^jpiiLimnnii/

Yoiin^i; planrs

( 1

^' year percnnial.s!-'

T. iiiegapDt.iniianii

var. nKgiipotcnnk'iini

Reddish invohicres

'V. iiiegiipiituiiiiiiim

var. iiiLgjpiit.iima/m

i. tiiegiipiiUnnh'UDi

var. nicgciputjiimiiiii

Tex.: Ward (^OLinty

8 mi N of Jet. TX
1776/1-150

Gmr I 75

Tex.: Ward C'orinry,

TX 2 mi N of

Monahans

Gmi- 177

Tex.: Winkler

(JoLinty, TX I 't.7 mi

N of Monahans

Gmr 179

Tex.: Winkler County

4.5 mi NE (it Kermii

Gmr IS!

Tex.: Winkler C^olhun'

I i mi N I: ot Kermir

Grar I SJ

(populational)

=4x

Tex.: Winkler County 2x

16..-) mi NR (it Kermir

Greer /.S'.i

(populational) 4x

Tex.: Andrews ("(>unt\' 2x

N of Winkler-Andrews

Counry line

Greer /.S")

Tex.: AiKlrews ('otinty 2x

24. .1 nil Nl-' ol Kermir

Greer /iS'6i7

Tex.: Andrews ('()unr\' Zx

24.3 nii NE ol Kermit

Greer I S6/,

In = yii+iiv

1)1 = 1 l]I(//)

2/j = 1211? (n

2/1 = 911 , I IV

2i/ = 1 III

2)/ = nil

Av^t^.: 20 pm exinate

Avi^.: 29-^0 lAm

exinatc'

2it - I UK//) r' head: Most 18-20

|.lm exinate

(1,S.^-)M -15 Mm
mtinate

2u - 911 + 1 IV lew clusters: 27-.30

).lm exine

2n = 511 + /liV 18-20 jOj-n intinate

l=4x:^}

or 611 I .^IV C-*)
2'"' head clusters:

2>i - 411 21V - 52 |Jm

+ I VI exinate |=1x}

2/1 = 1 III or *)I1

IIV y^ +head: -55 jJm

exinate

25-30 |.lm

intinate

2,1 = 911

2)1 = I III (//)

2// = 911 + IIV

2>i = 1811 + 21V

2n = llIK//)

2n -
I III

2>i
- 911 + IIV

2)1 - 1011,-' (//)

2n -
1 HI

2// = Uni:' (II)
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Taxon &
capitular characters

Locahty & Ploiti} Chromosome Pollen diameter (mm)
collection no. level number (exinate & intinate)

(.v=ll)

l. iiiegtil>iitcniiicii!)i

var. nicgdpotiniiinnii

Yellow discoid

r. mt^cipiitiiiii'iaim

var, megcipotcimniini

Yellow discoitl

r. me^iijiiitcniin'inii

var. tNfi^</piiti/iiiiii/M

Yellow disc, radiate

7 .' Diegaputainiaini

var. tncgapotciniiciini

Orange-yellow disc,

radiate; lart^c trilobate

ray florets

'i. mej^iipiitiiiiiic/im

\'ar. tiiey^iipiiSiiiiiiciiin

Yellow disc,

reduced radiate

7.' me\^<ipi)Un)iuin)i

var. iiiegiiputaiuniiiii

Yellow discoid

i. mugupiitciiiiiciivi

var. megiipdtiiiiiuiiiii

Dark yellow disc,

minute ray florets

l. ini^giipiitciniiiiDii

var. Dicgitpdtiiiuiciini

Yellow, red-tinted

discoid

7 .'

iiitgiipotiiiuicinii

var. nh'gtipiiliiiniciini

Yellow disc, radiate

7! magcipotamiciim

va r. nwgcipotcimicinii

Yellow disc, radiate

T megcipotanikimi

var. mcgcipotiimic/irn

Yellow discoid

Te.x.: Brewster County Lv

36.1 mi S of 1-10,

US 67

31 May 1995

Grm- IH7

Tex.: Brewster CoLint\' 4x

9.6 mi F, ol Marathon

Gmr /ys

Tex.: Pecos (bounty ~2.\

-10.5 mi li of Marathon

Greer 2()6

Tex.: Terrell ('ounty 2.v

41 .7 mi E ot Marathon

Greer 2

1

6

Tex.: Terrell (bounty 2.\

42.4 mi E o( Marathon

Greer 2 I 7

Tex.: Terrell (aiunty 4.V.-'

>46 mi E ot Marathon

Greer 222

Tex.: Terrell (x)i.int\- 2.v

5 I mi E ot Marathon

Greer 226

Tex.: Terrell (bounty 4x

52.4 mi E of Marathon

Greer 228

Tex.: Terrell C'ounty 2x

51.5 mi E of Marathon

Greer 2]4'i

Tex.: Terrell Coun ry 2.1

51.5 mi E ol Marathon

Greer 254h Ax

Tex.: Terrell (iotrnty Ax

29.1 mi Wof Eozier

Canyon

Greer 2(>2 (popLilatlonal )

2>i = nil + 3IV +1X
2)1 = 1811 + 21V

In = 1711 + IIV + IVI + lVI(//>)

2n = 1711 + IIV

111 = 2211 e)

nil

nil

22II (?)

2// = nil

2n = 22II (>)

2n = nil

2i: =1111 (/7)

2>i = 2211

2>: = 2011 + 1

n = 22

Anaphase I

>21Vs

per meiocyte

(19-)21-22 |im exinate

I7~ 18 ).tm intinate

IV

25, 28-30,

exinate

t=4x, 6x:'|

lO l^tm
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Table 1 continiictl

Taxon & Locality & Ploidy Chromosome Pollen diameter (mm)

capitular characters collection no. level number (exinate & intinate)

(.v=l I)

1. iiie\:^cij>(iijiiiiciim Tex.: Terrell (aiuikv Ax 2» - 22II

var. Diei^cijiiitJiiiiiiiiii 32.6 mi Wol l.ozier i;ii;t;in^ chromos.

Golden disc, Canyon

very reduced iM(.liace Greer 263

T. iiKi^iijxilaiuiLiim Tex.: Terrell County Ax lii = 2211 (?)

var. niti^dpiitiniiiaiiii 32.6 mi Wol l.t)zier hi^gint; chromos,

Reddisii yellow disc, Canyon

radiate (somewhat Grew 264

reduceil), yellow style

lirandu'S

1. weii^tilmtiimicmn Tex.: Terrell County Ax 2n = 2111

var. iiii'i:,iil>iitaiiiiaim 34.0 mi Wol Crozier

Yellow ilisc, ratliate Canyon

(dark colored disc florets) G'ra-r 26.9

7! iiie\^apiitiimkiii)i Tex.: Terrell County 1.v 2;; = 2211 (?) 22-26, 10 |im

\'t\T. nn'i^ctjy)taiiiii//»i ~40+ miWofLozier exinate

^'ellow discoid Canyon {=2x?, 4.x-, 6.v?} 20-25 jJni mtinate

Gren- 2711)

T. megcipa/amia/m

var. me^apotamja/m

Dark \ell(iw discoid

'1. mei^cij)oi,ni/iiu»i

var. megiipntiinni inii

and var. iiinljtginiiii

Yellow discoiil;

2 orange ^liscoid

(one ckimp)

T. megiipiiliiiiihum Tex,: Hrewsrer 2.v 2n ^ 1111

var. civihii^iiiini County 5 mi Wot

C)rant;e disc, radiate Marathon

Pouxll 2683

T. megiipoliimk/im Tex.: Brewster Ax 2>i ~ 1811 i 2IV

var. (inihif^!/in)i County near Terlin^i^ua

Reddishdirown disc, Pinnll 2'>12

railiate (mixed

po|iul,uii)n ol radiate

& discoid)

r. nietiiip(iLi»iiii/iii Tex.: Brewster (bounty ~Ax (26-)30— 33(-34) |im

var. miihii^i/i/in ~17.l mi NT. ot Alpine exinate

Red discoid Greer 11

3

(20-24)27-29 |.lm

intinate

variable

Tex,: Val Verde 4.V 2>/ = 2211 25-26(-30) Mmexinate

Count)' 5 mi W (l6-)l8-2()(-22))am

oFDel Rio (6.v.^| intinate

Gretr 1 5 5 (ii]-i to 35 Mmintinate)

Tex.: Terrell (x)Linty Ax 2n = 1711 4 21V

52,4 mi E ol Mar athon + 1 dicentric

Greer 23 1 Anaphase 1: Separated

(mixed populatioiial) 2>/ ^1111 1 4 IV

+ IVl

2// ^ : 1211 f 51V
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Taxon &
capitular characters

Locahty &
collection no.

Ploitly Chromosome
level number
(-v= I I

)

Pollen diameter (mm)
(exinate & intinate)

l. megdpiitaiuuiini

var. amhigimni

Red disc, radiate;

double layer ray florets

i. iiKgapiitaiiiiciim

var. amhtgiiNm

Red discoid

T. megiipotaniniim

var. ambiguiint

Orange disc, radiate

(slender ray florets)

T. megapDtainnum

var. ambigumii

Red-brown discoid

'I'. ))iegiij)(itcnuiL!im

var. aDibiguiiiii

Red-brown discoid

'I', megciputamicitm

var. ambiguuni

Orange disc, radiate;

some double ray florets

7; megtipotciiini/iiu

var. ivnbigiiinii

Light orange disc,

radiate

i. niegiipotiiiiiici/m

var. diiibjgiiinii

Orange discoid almost:

2 miiiLite ray florets

T. nugtipotaiiinum

var. iiiiibigiiii})!

Small red disc, radiate

7 .' mi'giip()ta>?iiann

var. ci ml) I gnu III

Red disc, radiate

7! megiipotaiiiunm

var. aiiibigitiini

Reddish-brown disc,

radiate

T. megapntaiiiHinn

var. anibigiiuiii

Red-brown disc, radiate

(red-brown 75%, orange

& yellow, ca. 129? each)

Tex.: Pecos County Ix

40.5 mi E of Marathon

Greer 201

Tex.: Terrell County 2.x

41.7 mi h ofMatathoii

Greer 213

Tex.: Terrell CoLinty 4x

M.G mi Wof Lozier

Canyon

Greer 265

Tex.: Brewster C^ounc)' 2x

Marathon

Powell citnl Powell 2540

Tex.: Brewster County Ax

5 mi Wof Marathon

Powell and Powell 254

1

Tex.: Terrell County 2x

51.5 mi E of Marathon

Greer 235 Ax

Tex.: Terrell County Ax

10.2 mi Wof Lozier

Canyon

Greer 255

Tex.: Terrell County 4x

29.1 mi WofLozicr

Canyon

Greer 25 9

Tex.: Terrell County 2x

0.9 mi Wof Sanderson

Greer 280

Tex.: Terrell Cotincy 2x

1.1 mi Wof Sanderson

Greer 283

Tex.: Brewster C^ounty Ax

70 mi S ol Alpine

Powell and Powell 2540

Tex.: Terrell County 2x

5.5 mi E of Longfellow

Powell. 20^ hi

(populational)

2>i = 1111 (//)

2i, = 1 III

2ii = 2211 (?)

2ii = IcSII + 2TV

2//= 1811 + 21

V

2)1 = I lll(//>)

2n = 2211

(2 meiocytes)

2n = 2211 (//)

2ii = 18II + 21V(//)

2ff = I8-I9II + IIV

2ii = 2211 {')

2ii = 1 111

2>i = 1 111 (2-4/7)?

2ii^ I 811 + 2 IV

2ii =1111
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Table 1 coiitiiuiiil

'I'axon & Locality & Ploid} (Jiromosomc Pollen clianieter (mm)

ca|-)rtiihir characters collection no. level number (exinate iS; intinatc)

(.v=l I)

'I'. ii/vi^jI'iiLiiniiiiiii 'IVx.: TcTrcll (!()iiiity 2,v In- Mil

var. umhiv^imm 5.5 mi E ot Loii,l;Ic-I1()\v

Oranue disc, ratliatt- Powell. 267 Ih

(rcd-lirowii 75%, orange (|iopulational)

& \ell()w, ca. \2'/f each)

'I'. Mi.';^a/>ntaw/i7/w Tex.: Brewster ('ounty l.v 2« = 1311 + 4IV

var. ,/////;/(,'/////// 36.4 mi S of I- 1 0, 2i/ = 1511 + IIV + IX

Reil tiisaiul US 67

3 1 May 1 995

Greer ISHa

'!'. /nei^iipiiLimniiiH Ti-x.: brewster (bounty Ax 2ii = 2011 i 1 IV

\M. iiitihii^iiiiiii Ui.i nii Sol 1-10,

Reildisli-l [iiL;ed tliscoitl US 67

il May 1995

Greer ISSb

'I. mei^cil>(iLim!iii)ii Tex.: Brewster (]oii[U\' Ax In = 22II

var. cimbipiiim 12.9 nni N ol jii. In ~ 2011

Red discoid, US 67/90

yellow style braiK lies Greer l'-)li/.h lat;gini; cliromos.

(popiilational)

T. wegal>(tti/w/c//m Tex.: Brewster Cotiiity iv 2// = IHII + 2IV

var. cimbii^iiiini 3.5 mi E of Maratlu)ii

Red diseoitl Greer 192

1. MeiiiijiiiL/nih'/nii Tex.: Terrell Coiuuy 2.v li: - 1 111

var. cinibigiiiini -12.4 mi b. ot Marathon

Deep orant^e disc, radiate Career 2 1

S

T. Megiil'DUimninii Tex.: Terrell (jiiiiuy 2.v

var. iiinht^i^iiitiii >46 mi V, of IVlar.ithon

Orange diseoitl Greer 221) Ax

Ax

T. i//egc/pii/c/////e//!i/ Tex.: Terrell Coimr\'

var. iiwhij^iit/iii 52.1 mi b of Marathon

Reildish thstoitl Greer 22'^)

1. nie^iipiitjitiicinH Tex.: Terrell Counrv 2,v In - II II

var. dniliii\niiin 52.4 mi b. ot Marathon

()rans.;e (.lisc

,

Greer 2i()

lar^e ra\' lliirers

2n -
1 III {.') 20-21 |.lm exin.ite

1 5-1 <S |.lm mtinate

2n = 2211 C--) 26 |.lm exin.ite

( 1 pollen)

2//= 2211 20 f.lm mtinate

( 1 pollen)

30 |.lm exniate

( 1 shadered pollen)

2/,'= 2111 20-22, 2-i-26(-31)

2n = 22[[^ |.lm exinate

(l6-)20-22 |.lm

intinate

|-2x, ix|
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Taxon & Locality &
capitular characters collection no.

Ploidy Chromosome Pollen diameter (mm)
level number (exinate & intinate)

(.v=I I)

T. iiif'i^Li pill cniiHH III

var. iniibigiiiiDi

Red discoid; some heads

more reddish than

others on the same plant

7.' niL'giiputdiiiictini

var. atnbigiiinii

Red disc, radiate

T. iiici^iipotciiiiiciim

var. cinihifi^iiinii

Orant;e disc, radiate

(large ray florets

some double layered)

7. nivgcipDtiiviumii

var. iiDihigiiiiiii

Reddish- till ted discoid,

orant;e discoid,

reducetl radiate

l'. iiii:giip<itinii!(iiiii

var. cimbigHHin

Reddish discoid

T megiipotamici/m

var. amhigiii/m

Radiate

T. megapotamicum

var. anibigmim

Discoid

l. niegiip(itiitiNC!/m

var. avibigiiiiiii

Discoid, orange style

branches

Tex,: Pecos (;ount\' i.v

.ri.7 mi E of Maratlion

Gmr liMctJ)

(]X)pulational)

Tex.: Pecos C^ounty Ix

38. 8 mi b ol Marathon

Greer 20

1

Tex.: Pecos (bounty 2x

.vS.8 mi E ol Marathon

Greer 202

Tex.: Terrell (^otinty

V. side ot i.o/ier

Canyon

Greer I 7(;

(|iopulari(jnal)

4.V

=4x

Tex.: JVIaverick C^ounry Ax
-1 mi NWof Eagle

Pass Greer ! 4-^d.b.e.il

(popuanonal)

Tex.: Maverick County ~ix
A.^ mi NNWof

Quematlo

Greer 143

Tex.: Maverick County ~Ax
Rio Grande Valley,

US 277

Greer 1 4fi ~4x

=6.v?

Tex.: Maverick Coniity =2.v

8.1 mi NNWof

(Quematlo =4x
Greer 149

2n = 2211 C--)

2n = nil

2>i = U II

22II l^Head: 26-.^ 1mm
exinate

2.1—29 l-lm Hit mare

.37—18 pm exinate

31, -12 jlm intmate

2"^' Head: 17-26 |Llm

exinate

1 5-2 1 pm intinate

3'"'' Head: 23 pm
exinate

I 9 pm intinate

28—3 1 pm exinate

23—2^ pm intinate

2n = 2211 (?)

two Anaphase 1

dicentrics

2;; = 20II

25-3 1 mmexinate

(l<S-19-)23-3() lim

intinate

28-30 pm ex i lie

(2()-)22-S() pm
-36 pm (rew)-.S9 pm

19-22 pm exinate

11-18 pm intinate

2« = 1511 t 2IV 20-31 pm exinate

+ IVI 20-22, 25, 28 pm
intinate
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Table I coiuiiiLied

Taxon &
capitular characters

T, nicgapoLiiiiiaiui

var. amb'tgnnm

Red discoid

T. tuegiipiitiiiiiu'inii

var. ambigiiinii

Orant;e dist , r:Rli;Ue

T megcipotiiiiikniii

var. amhigiiiim

Red discoid

l.ocalitv & l^loidy Chromosome Pollen tliamctcr (mm)

collection no. level number (e.xinate & iniinate)

(.v=I 1)

Tex.: Val Vertle

('ounty Del Rio,

US 90

Greer I ') I

Tex.; Val Verde

C'.ounr) ") mi W
oi'Del Rio

Creer nj

Tex,: V.il Verde

(A)uiity 5 mi W
oi'Del Rio

=-k-?

=4x 2r, = 22IIM//)

Kn'^l At least 1 IV

t 11

=2a-

-Ax

=2.v>

one cluster: 25-30

|im ex mate

22-26 Mm
intmate

28-29(-.S5)|.Un exinace

19-20 (.Im iniMiate

2//= 10-1211 C) 20-21 |.lm cxinare

Anaph. I

dicentric

lagging

chromos.

2,/^ 2211

(one cluster)

2;/ = 1 llIC'')

Greer / XJ Ax 2n = 2211

2n^ 2011

6x? Anaphase

8x? tlicentric

7! Megapo!i////ia//i/ Tex.: Val Verde ~ix

var. amhigii/im (bounty 5 mi W
Red disc, redLiceti of Del Km
radiate Greer I H

(1 1-)15-1H Mm
intmate

Immac: 1 3- 1
*> [-Ini

exiiuire

20-25(-32)|.Uniexinate

20-22, 26-29 M^Ti

intinate

Immat.: 20-2 1 \\m

w/o exmate

21-20 \Xm exinate

(n-)lS-2()Mm
intinate

25-30 jlni exinate

20-26 f.lm intinate

-40 |Hm exinate

-<'50 Mmexinate

25-3 l(-35)Mni exinate

18-24(-29)Mm
intinate

T. uiegiipotiimicmii

var. ambigiiiim

Red disc, radiate

'I', megcipiiltiwie/tiii

var. ainhigiiiiDi

Red-orange disc, radiate

'I'. niegiipiiLinuLiim

vat. iiiiihigii/iin

Cltange tliscoid

i. riiegiipntiUiiiLinn

var. anihigiiiiiit

Reddisll-hrnwn disc

lobes, corolla throats

yellow, radiate

Tex.: Val Verde C'oimty Ax

5 mi Wol-Del Rio

Greer I ')! ii.b.c,d,e

(popnlational)

Tex.: Val Verde (^OLinty ~Ax

2.0 mi Wof Ca)mstock

Greer 162

Tex.: Pecos (A)Lituy 2x

40.5 mi P of Marathon

Greer 204

Tex.: Brewster ('ountv l.v

TerlingLia ( J'eek

Pouell 2 ">()'-)

2,1 = 2211 (>)

2«= 22II

2u = 1 111

2)1 ^ 1011 (>)

2«= 1811 + 2 IVs
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Tax on &
capitular characters

Locality & Ploidy Chromosome Pollen diameter (mm)
collection no. level number (exinate & intinate)

(.v= I 1

)

var. cimbigiiiim

Red-brown disc, radiate

T. SDiipiwijoliin)!

var, iimplicijiiliiiii!

1. sii>il>licijiili/n)i

var. snupijtiliiiiiini

Yellow disc, radiate

I. siji/plicijiitii/m

var. simplicifnllum

T. simpiicijninim

var. simplicijoiiiim

T. simplicijnlinni

var. stmplkijnliinn

Tex.: Brewster CoLinty Ix

5 mi Wof Marathon

Pmvell 2684

Tex.: Val Verde 2x

County25.7 mi W
of Pecos River

Greer 166

Mexico: CoaliLiila, l.v

Pdicell. D. Piittersiiii.

D. Ittner 1584

Tex.: Crockett County 2x

4.8 mi E of Jet. TX
163/190 " =4x:-'

Greer 127

Tex.: Val Verde ==2.v

County23.8 mi W
of Del Rio

Greer 158

Tex.: Kinney County 2x

21.1 mi NWof
Quemado ~4x
Greer 1 50

T. i/ii/plicijiiluim Tex.: Menard County
var. simplicifoliiini 1 mi E of TX 29/83

Yellow disc, radiate Greer ! 37
Curvicarpiim achene form

T. iii)ipi!C!Jiili!iin Tex.: Menard County
var. snupliajolt/im I mi V. of TX 29/83

Yellow disc, radiate Greer 138

Curvicarpum achene form

7. fif///>/ieiJ'i///////

var. siiiipliciloliitm

1. siniplicijijl'iHm

var. simplicijdliiuH

Yellow disc, lar^'e

overlappint; ray florets

Tex.: Maverick County

Rio Grande Valley,

US 277

Greer 147

Ax'.

In = I III

In = ion or 1I1I(?)(//)

(one II may two lis

overlapping')

20II

lOlK//)

2n = 1011;

2n = lO:^ K^/

(22-)24-25 )Um exinate

1 4-17 \lm intinate

27 flm exinate

2()-21(-23) |im

intinate

42? |Jm exinate

37? |.lm intinate

Av^'.: 20 |lm exinate

(10-12)15 }Mii

intinate

20-22 jUm exinate

1 5-1 8 )Jm intinate

a lew cells: 25,

31 mmexinate,

-23 \Xm

2,1 = 1011

Anaphase I lagging

chromosomes of

one bivalent (//)

II (//)

Tex.: Terrell County 2x In-- nil
0.2 mi WofLozier Ax 2n = 20II

(Canyon

Greer 243

1 8—20 \\m ex mate

35-36(-1()) jim exinate

base of echinations:

30 |am

20-23(-29, 30) |Jm

exinate

15—17 ).lm intinate

20-21-24 |im exinate

(13-)] 6-20 |jm

intinate
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Talilc I cdntiiKR'tl

Taxon & Locality & Floid) Chromosome Polkii di;iincrer(mm)

ciipitular charattcrs collection no. level number (exinate & intinate)

(.v= 1 I)

1'. siml'liiifnlium Tex,: V.il Vcriie 2x 2// - 2()(?) 2 1-22 [im exmatc

MM. snupln-'ifiiiiiim County 0.7 nii Wof 2;/= 1011(t//:0 1 i-1 6 |Im mnnare

Feeos Rivet =4x 26-28(-29-3()) jim

Greer 16 j exinate

22-24(-26)|_lm

intinate

counts For putative hybrids between the taxa. Because of their remarkable

morphological similarity, identical meiotic cytologies (2;/ = 22, 44 with

multivalents), and the ease with which they apparently interbreed where

sympatric, '!'. //n\i(c//wfa////c7/)// and T. ciiubiii^ituni are best treated as varieties

(Greer 1 997). The only reliable distinguishing characteristics are range, tlie

slightly redticed habit of var. uDibi'^iinin , and disc coloration. Disc florets ol

var. }}tegcipotitui'iai))i are yellow and heads generally are discoid; disc Horets of

var. ciiiibi{^!iin)i are red-brown and heads are generally yellow-radiate.

The reports (Table 1) for the 7". iiiegapotunitcii}n complex provide an ex-

panded understanding of how diploid and polyploid distribution in the species

is structured, especially in Texas. Thelespenna ntegapotamkii))! var. megapotamicnm

is almost exclusively diploid (2« = 22) with yellow, discoid heads in most

of its range, which extends from Nebraska, Colorado, and Wyoming west

to Arizona, south across Trans-Pecos Texas into central Mexico, and east to

northwest Texas (Melchert 1963). In the predominant portion of its range

which extends from south Texas and near the Rio Grande Valley west into

Val Verde County, 7'. DiegctpotcUiULUDi var. nDihigiiiDi! is largely tetraploid (2//

- 44) with red-brown disc corollas and large, yellow ray florets. However,

west of the Pecos River, mixed diploid and tetraploid populations of var.

ambigiimi! occur from western Val Verde County through Terrell and Brewster

counties (Greer 1997). The floral morphology of these populations of var.

ambignii))! vary from radiate with red-brown discs, discoid orange, radiate

orange, to discoid red-brown. Along this same axis, var. i/iegapotainicz/ii/ [-)lants

are also often diploid (2// = 22) with yellow discs and ray corollas. Popula-

tions of var. )uegapota)!iic//ii/ elsewhere in the Trans-Pecos are mostly tetra]^-

loid (2;/ = 44) with yellow discoid heads, although there are occasional plants

with yellow discs and yellow ray fiorets, of4en reduced in length.

Melchert (1963) interpreted plants from this area resembling both var.

megapotciniianu and var. cinihigiuim as hybrids or intergrades between the taxa.

He found only tetraploids in this area. This region of apparently extensive

morphological intergradation seems to mark the sympatric overlap of the
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ranges of var. megapotamkuvi and var. ambiguum from western Val Verde County

west into Brewster County. The intergradation is so smooth and continu-

otis that morphotypes were difficult to assign taxonomically.

Origins of polyploidy. The origins of polyploidy in T. megapotamicum remain

uncertain. Variation in floral character combinations in the sympatric re-

gion, high fertility, and the absence of univalents or trivalents in meiotic

observations, suggest that alloploidy is more likely than autoploidy in var.

ambiguum (Greer 1997). Because of the lack of morphological differentia-

tion between diploids and tetraploids, however, polyploidy in the typical

yellow discoid var. megapotamicum seems more likely to be autoploid. For

similar reasons, autoploidy also seems more likely in other polyploid taxa

of- Thelesperma such as T. simplicifolium and T. longipes (Greer 1997).

Multivalent configurations have been observed at meiosis in diploid (Keil

& Pinkava 1976; Greer 1997; Results) and in tetraploid (Melchert 1963;

Strother 1976; Powell & Powell 1977; Greer 1997; Results) cytotypes of

both T. megapotamicum var. megapotamicum and T. megapotam-icum var. ambiguum.

Melchert (1963) reported that in tetraploids, two rings-of-four (IV) were

most common, and that one and three rings-of-four also were observed. In

this study, we report that widely variable numbers of apparent ring and

chain quadrivalents (IV), hexavalents (VI), and even decavalents (X) were

found in populations of var. megapotamicum and var. ambiguum (Greer 1997).

Anaphase segregation was essentially balanced and fertility remained high

in spite of the multivalents (Melchert 1963) and the occasional occurrence

of dicentric chromosomes (Table 1; Greer 1997).

Large bivalent. A persistent large bivalent (II) was observed in meiotic

preparations in up to 23 of the 103 collections (Table 1; Greer 1997), most

noticeably in preparations from diploid plants. Such an oversized bivalent

has been observed in T. megapotamicum var. megapotamicum, T. megapotamicum

var. ambiguum, T. simplicifolium var. simplicifolium, and T.filifolium wA^.filifolium

(Greer 1 997). An oversized bivalent is also plainly visible in Melchert 's (1963)

meiotic camera lucida figures of the above taxa as well as in T. longipes, T.

filifolium var. intermedium, and possibly also in T. burridgeanum (Greer 1997).

Melchert (1963) did not call attention to the large bivalent. In one collec-

tion of T. simplicifolium var. simplicifolium {Greer 137; Table 1 ), the chromo-

somes of an oversized bivalent lagged in anaphase I. The lagging and di-

centric chromosomes observed (Table 1) may be associated with the large

bivalent. A large bivalent would be more frequently expected to lag and to

undergo paracentric inversions because of its length. The large bivalent may
be a result of a massively unequal reciprocal translocation that occurred early

in the evolution of Thelesperma (Greer 1997).

Pollen diameter variation. Pollen diameter size variations seem to reflect
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the ploicly levels of rhe plants that prockicecl them (Greer 1997). From dip-

loid jTJants (2.v) of 7'. /iiegapotciiiiicinn, the broad range of pollen diameters for

presumed Lv pollen ( Ix gametophytes) was 17-26 jlm exinate and 11-21

jilm intinate. From tetraploid plants, the range oi" pollen diameters lor pre-

sumed 2x pollen (2x gametopliytes) was approximately 20-35 \\xr\ exinate

and l(S-29 lim intinate. Rare pollen found in preparations with even larger

diameters, 30-50 Jim exinate and 25-42 |J.m intinate, have been attributed

tentatively to 3x pollen (3x gametophytes). (See Fig. I).

Diploid plants of 7'. ))!e{^aliolci)ii!C//i// occasionally were found to produce

unreduced 2x pollen (ca. 24-30 flm exinate) along with the more abundant

Ix pollen ( 18-24 |Im exinate). In Andrews and Winkler counties where var.

megiipatcDJiianii is known to occur only as a diploid, discrete clusters of larger

pollen were seen in meiotic preparations, suggesting that localized tetrap-

loid {Ax) microsporangial tissues are prodticing clusters of unreduced 2x

gametophytes. Plants of both var. niegcipotcnii'icuvi and var. u))ibig!i!ini from

Brewster, Terrell, and Val Verde counties, where populations are typically

tetraploid, consistently produce pollen of both sizes (ca. 24-30 jim; ca. 18-

22 J.Lm) in a nearly 1 : I ratio of putative \x and 2x pollen. In tetraploids of

T. Diei^iipotciniiciDii larger than normal pollen (30—35 |Im) were occasionally

observed, suggesting that tetraploids also may be producing tmreduced

gametophytes (3.v?, Fig. 1).

The same kind of ploidy level —pollen diameter variation was also ob-

served in T. siniplkijoluoii var. snjiplicijoliimi, which has both diploid and tetraploid

cytotypes. The correlation between known chromosome numbers and pol-

len sizes suggests that in certain species oi'I'helesperma a given ploidy level

may predominate in a specihc poptilation or plant, while gametophytes of

different ploidy levels are being also prodticed (Greer 1997). Similar pro-

duction ofunreducecl gametes hits been reported b}' Beaman (1957) in 'loiomndui

(Asteraceae) and Powell and Sikes (1975) in Peritylc (Asteraceae).
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